Novel rate coefficients for the most important and rate controlling sulfur oxidation reaction, OH + SO 2 → HSO 3 , as obtained from ab initio quantum chemical/RRKM dynamical calculations over an extended range of pressure and temperature (SOMNITZ, 2004) have been used to calculate the rate of oxidation of S(IV) to S(VI) under typical conditions of a jet aircraft plume. From these calculations the rate of oxidation is predicted to be considerably slower than previously accepted (i.e. TREMMEL and SCHUMANN, 1999). The new kinetic results have been incorporated into a chemical-dynamical code of the jet regime of a B-747 airliner (BOAT code) to predict sulfur conversion efficiencies. It is found that the efficiency to convert sulfur in the aircraft plume is less than 1 %. It is concluded therefore that overall conversion efficiencies in the order of several % as observed experimentally, are caused by corresponding conversions in the combustor and/or turbine of the jet engine and not in the plume.
Introduction
A number of environmental aspects of aircraft emissions such as contrail formation and impact on cirrus formation have been suggested to depend on sulfuric acid formation from the fuel sulfur content (FSC) as a result of the rapid rates of oxidation of S(IV) in the engine and/or the plume. Despite this importance the chemical kinetic date base to assess this oxidation is far from being reliable.
Since many years, the abundance of H 2 SO 4 in aircraft plumes has been identified as an important input parameter controlling aerosol dynamics. Formation of H 2 SO 4 occurs by S(VI)/S(IV) conversion of SO 2 which for most part of the chemical environments has been identified to proceed according to the STOCKWELL and CALVERT (1983) 
The subsequent formation of H 2 SO 4 by the addition of water molecules to SO 3 proceeds sufficiently fast for SO 3 and H 2 SO 4 to be jointly denoted S(VI). Up to now conversion efficiencies in an aircraft plume in the order of ε = 1 % could be predicted in model calculations in which the emission indices of SO 3 and H 2 SO 4 in the engine have been assumed to be zero (cf. for instance: KÄRCHER et al., 1995; GLEITSMANN and ZELLNER, 1998) . On the other hand, higher conversion efficiencies have been postulated by FAHEY et al. (1995) as well as MIAKE-LYE et al. (1998) . In order for these to be consistent with plume models, direct emissions of S(VI) species at the engine exit are required. Evidence for the latter has emerged from modelling calculations focusing on the gas phase chemistry inside combustor and turbine (HUNTER, 1982; BROWN et al., 1996; LUKACHKO et al., 1998; STARIK et al., 2002) , which yield conversion efficiencies in the order of ε = 10 % even in the engine exit plane. 
